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Figure 23. The 300 M H z 'H -N M R  spectrum  (in CDC1?) o f  Ft 770 (2)
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Figure 24. The 125 M H z L1C -N M R , DEPT-135 spectra (in  C D C I3 ) o f  F t 770 (2)
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Figure 25. The 300 M H z 'l l-N M R  spectrum  (in CDCI3) o f  Et 786 (4)

Figure 26. The 300 M H z 'H -N M R  spectrum (in  CDC I3 ) o f  Et 759B (3)
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Figure 28. The F A B-mass spectrum o f  Et 743 (1)
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Figure 29. The IR spectrum  18,6 '-diacetylecteinascidin  770 (18)
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Figure 30. The FAB-mass spectrum o f 18,6'-diacetyl-ecteinascidin 770 (18)
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Figure 31. The 300 M Hz 'แ -NM R spectrum  (in CD CI3) o f  18,6 '-diacetyl- 
ecteinascid in  770 (18)

Figure 32. The 125 MHz l3C-NMR spectrum (in CDCI3) o f 18,6'-diacetyl-
ecteinascidin 770 (18)
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Figure 33. The 125 M H z l3C -N M R an d  D EPT-135 spectra (in CD CI3) o f  18.6'- 
d iacety lecteinascid in  770 (18)
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Figure 34. The IR spectrum 18 ,6 '-diacetylecteinascidin 786 (19)
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C alcd for C 44H47N 3O 13S: 871.2860; [M + H]+

(M + H)*
971.*

5WJ

Figure 35. The FA B -m ass spectrum  o f  18 .6 '-d iacety l-ecteinascid in  786 (19)

Figure 36. The 300 MHz 'H-NMR spectrum (in CDCI3) of 18,6'-diacetyl-
ecteinascidin 786 (19)



' * / J « 'T'Urll)
l  ะ C l r e e l  to r i  h o d c  : rH 8 *
• . r v * .  Type ► tercel lp n  

8 . 6 5  O IO  S c o n *  : 1 5 ,? >
* / T  1 1 3 . 0 : 9 *  l o t . :  ( 4 5 9 .5 3

i t  ท * 'z  r * o g c  ะ * 0 . 0 0 * 1  : o  1 0 5 0 .0 0 0 0  G i l  l e w *  I ะ 0 . 0 0  X 
>90?-* น  3 . 0
1 0 3 -

Figure 38. The FAB-mass spectrum of 18,6'-diacetyl-ecteinascidin 743 (20)
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ecteinascidin  143 (20)

l/an
Figure 40. The 1R spectrum of Ecteinascidin 770 6 '-(?-benzoate (21)



126

l a :  m > - J 8 7 2

t  : o . r a c t  lo r t  :  F«8«
t - r u m  T y p e  : N o rm a l ( ( ^  ( f f - L . n a a r J  
0.2€ •เท Se*«* : (2 .0
—' t  1 1 9 .0 8 3 1  l« » .  ;  1 1 2 1 .3 4

Figure 41. The FA B-m ass spectrum  o f  Ecteinascidin 770 6'-<7-benzoate (21)
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Figure 42. The 300 MHz 'H-NMR spectrum (in CDCl.i) o f Ecteinascidin 770 6 ' - ( ) -

benzoate (2 1 )
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Figure 43. The IR spectrum  o f  Ecteinascidin  770 6 '-0-4"-n itrobenzoate  (22)

Figure 44. The FAB-mass spectrum of Ecteinascidin 770 6'-0-4"-nitrobenzoate (22)
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Figure 45. The 500 MHz 'l-f-NMR spectrum (in CDCI3) of Ecteinascidin 770 6 

4"-nitrobcnzoate (22)

Figure 46. The 500 MHz NOESY spectrum (in CDCI3) o f Ecteinascidin 770 & - ( ) -

4"-nitrobenzoate (22)
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Figure 47. The 125 M H z UC -N M R  spectrum  (in CD CI3) o f  Ecteinascidin 770 6  

4"-nitrobenzoate (22)

Figure 48 . The 500  M H z l3C -N M R  and DEPTspectra (in C D C I3) o f  E cteinascidin
770 6'-(7-4"-nitrobenzoate (22 )



Figure 49 The 500 M Hz HM QC spectrum  (in CD CI3) o f  E cteinascidin  770 6'-(9-4"- 
n itrobenzoate (2 2 )

Figure 50. The 500  M H z H M BC  spectrum  (in C D C I3) o f  E cteinascid in  7 70  6 '-0 -4 " -
n itrobenzoate (22 )



Figure 51. The 500 M Hz HM BC spectrum  (in CD C I3) o f  Ecteinascidin 770 6 '-T M "- 
nitrobenzoate ( 2 2 )  (expanded from 0 | )  1.8-4.7 ppm  and ô c  115-173 ppm )

Figure 52. The 500  M H z H M BC  spectrum  (in  C D C I3) o f  E cteinascidin  770  6 '-0 -4 " -
nitrobenzoate (2 2 ) (expanded from รแ 4 .9 -8 .5  ppm  and ôc  105-172  ppm )
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Figure 54. The 500  M H z 'H -N M R  spectrum  (in C D C I3) o f  E cteinascidin  7 70  6

3"-nitrobenzoate (23)
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Figure 55. The FA B -m ass spectrum  o f  Fcteinascid in  770 6 '-0 -2"-n itrobenzoate  (24)

Figure 56. The 500  MFIz 'H -N M R  spectrum  (in C D C I3) o f  E cteinascidin  770  & - ( ) -

2"-nitrobenzoate (24)
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Figure 57. The 1R spectrum  o f  Ecteinascidin 770 6'-C7-4"-brom obenzoate (25)

Figure 58 . The F A B -m ass spectrum  o f  E cteinascidin  7 70  6'-(9-4"-brom obenzoate
(2 5 )
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4"-brom obenzoate (25)

Figure 60 . T he 125 M H z l3C -N M R  spectrum  (in C D C I3) o f  E cteinascidin  7 70  6

4"-brom obenzoate (25)
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DEFAULT.1RS: n-BrBn0770 1/oa

Figure 61. The IR spectrum  o f  Ecteinascidin 770 6'-6>-3"-brom obenzoate (26)
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Figure 62 . The F A B -m ass spectrum  o f  E cteinascid in  770  6'-(7-3"-brom obenzoate
(26 )
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Figure 63. The 500 M H z 'H -N M R  spectrum  (in CD CI3) o f  Ecteinascidin 770 6  

3"-brom obenzoate (26)

Figure 64 . The IR spectrum  o f  E cteinascid in  770  6 '-0-2"-brom obenzoate (2 7 )
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Figure 65. The FAB-mass spectrum of Ecteinascidin 770 6'-(9-2"-bromobenzoate 
(27)

Figure 6 6 . The 500 MHz ’H-NMR spectrum (in CDCI3) o f Ecteinascidin 770 & - ( ) -

2"-bromobenzoate (27)
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Figure 67. The 1R spectrum of Ecteinascidin 770 6'-('3-4"-methoxybenzoate (28)

0  4.

Figure 68. The FAB-mass spectrum of Ecteinascidin 770 6'-6)-4"-methoxybenzoate
(28)
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Figure 69. The 500 MHz 'H-NMR spectrum (in CDCI3) of Ecteinascidin 770 6 

4"-methoxybenzoate (28)
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Figure 70. The 1R spectrum o f Ecteinascidin 770 6'-(7-2"-methoxybenzoate (29)
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Figure 72. The 500 MHz 'H-NMR spectrum (in CDCI3) o f Ecteinascidin 770 & - ( ) -

2"-methoxybenzoate (29)
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Figure 73. The 125 MHz nC-NMR spectrum (in CDCh) of Ecteinascidin 770 6 
2"-methoxybenzoate ( 2 9 )
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Figure 74. The IR spectrum of Ecteinascidin 770 6’-(7-nicotinate (30)
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Figure 75. The FAB-mass spectrum of Ecteinascidin 770 6'-(7-nicotinate (30)

Figure 76. The 500 MHz 'H-NMR spectrum (in CDCli) of Ecteinascidin 770 & - ( ) -
nicotinate (30)
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l igure 77. The 125 MHz ' ’C-NMR spectrum (in CDC 1.0 of Ecteinascidin 770 6

nicotinate (30)

Figure 78. The 500 MHz l3C-NMR and DEPTspectra (in CDCI3) of Ecteinascidin 
770 6'-<7-nicotinate (30)
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Figure 79. The IR spectrum of Ecteinascidin 770 6'-<9-isonicotinate (31)
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Figure 81. Flic 500 MHz 'H-NMR spectrum (in CDCI3) of Ecteinascidin 770 6 

isonicotinate (31)

Figure 82. The 125 MHz l3C-NMR spectrum (in CDCI3) of Ecteinascidin 770 & - ( ) -

isonicotinate (31)
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Figure 84. The FAB-mass spectrum of Ecteinascidin 770 6'-01 "-naphthoate (32)



148

Figure 85. The 500 MHz 'H-NMR spectrum (in CDCI3) of Ecteinascidin 770 6 

1 "-naphthoate (32)
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Figure 86 . The 1R spectrum of Ecteinascidin 770 6'-(7-2"-naphthoate (33)
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Figure 87. The FAB-mass spectrum of Ecteinascidin 770 6'-0-2"-naphthoate (33)

Figure 8 8 . The 500 MHz 'H-NMR spectrum (in CDCI3) o f Ecteinascidin 770 6

2"-naphthoate (33)
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Figure 89. The 125 MHz l3C-NMR spectrum (in CDCI3) of Ecteinascidin 770 6 

2"-naphthoate (33)

Figure 90. The 500 MHz l3C-NMR and DEPTspectra (in CDCI3) of Ecteinascidin 
770 6'-6>-2"-naphthoate (33)
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Figure 91. The IR spectrum of Ecteinascidin 770 6'-0-2"-quinolinecarboxylate (34)
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Figure 92. The FAB-mass spectrum of Ecteinascidin 770 6’-('7-2"-quinoline-
carboxylate (34)
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Figure 93. The 500 MHz 'H-NMR spectrum (in CDCI3) of Ecteinascidin 770 6 

2"-quinolinecarboxylate (34)
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Figure 94. The IR spectrum of Ecteinascidin 770 6'-(7-4"-quinolinecarboxylate (35)
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Figure 95. The FAB-mass spectrum of Ecteinascidin 770 6'-<7-4"-quinoline- 
carboxylate (35)

Figure 96. The 500 MHz 'H-NMR spectrum (in CDCI3) Ecteinascidin 770 6'-<9-4"-
quinolinecarboxylate (35)
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Figure 97. The 125 MHz i:,C-NMR spectrum (in CDCI3) o f Fcteinascidin 770 6 

4"-quinolinecarboxylate (35)

Figure 98. The 500 MHz 1 ’C-NMR and DEPTspectra (in CDCI3) o f  Ecteinascidin 
770 6'-(9-4"-quinolinecarboxylate (35)



155

4000.0 .3600.0 3200.0 2800.0 2400.0 2000.0 1800.0 1600.0 1400.0 1200.0 1000.0 800.0 600.0 
DEFAULT.1RS: 1-isoquino770 J  1/cro

Figure 99. The IR spectrum of Ecteinascidin 770 6 -0 -1  "- isoquinolinecarboxylate 
(36)
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Figure 100. The FAB-mass spectrum of Ecteinascidin 770 6-0-1 "- isoquinoline
carboxylate (36)
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l igure 101. I he 500 M Hz 111-NMR spectrum  (in CDCI3) o f  Ecteinascidin  770 & -()-  

1"- isoquinolinecarboxylate (36)

‘. - i S D q u i n .77C7 l 3C

fig u re  102. The 125 M H z ' ’C -N M R  spectrum  (in CDCI3) o f  Ecteinascidin  770 6  

1 "- isoquinolinecarboxylate (36)
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Figure 103. The IR spectrum  o f  Ecteinascidin 770 & -0 -3 ” - isoquinolinecarboxylate 
(37)

Figure 104. 7'he FA B-m ass spectrum  o f  Ecteinascidin  770 & -0 -3 " -  isoquinoline
carboxylate (37)
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3"- isoquinolinecarboxylate (37)

Figure 106. The 125 M H z l3C -N M R  spectrum  (in C D C I3) o f  E ctein ascid in  770  6

3"- isoq u in olin ecarb oxylate (3 7 )
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Figure 107. The IR spectrum  o f  2'-./V-3"-indolecarboxylecteinascidin 770 (39)

Calcd for c 4 9 1 ร. 914 307ใ. [M + H]*

Figure 108. The FA B-m ass spectrum  o f  2 '-yV -3"-indolecarboxylecteinascidin 770 
(39)
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Figure 109. The 500 M Hz 'H -N M R  spectrum  (in C D C lj) o f  2M V-3"-indolecarboxyl- 
ecteinascid in  770 (39)

Figure 1 10. The 500 M Hz ‘H -’H c o s y  spectrum  (in CDC13) o f  2'-yV-3"-indolecar- 
boxylecteinascid in  770 (39) (expanded from  5)I 1.9 to 4.7 ppm )



Figure 111. The 125 M H z l3C -N M R  spectrum  (in CD CI3) o f  2 -Ar-3"-indolecar- 
boxyl ecteinascid in  770 (39)

Figure 112. The 500 M H z l3C -N M R  and DEPT spectra (in C D C I3) o f  2'-N-3 

indolecarboxylecteinascid in  770 (39)
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l igure 113. The 300 M Hz 'H -N M R  spectrum  (in C D C I3) o f  1,2,3,4,5,6 -H exahydro-
7.9 .10-trim ethoxy-3 ,8 .11 -trim ethyl-4-oxo-1 ,5-im ino-3-benzazocin  (40)

Figure 114. The 300 M H z 'H -N M R  spectrum  (in C D C I3) o f  1 .2 ,3 .4 ,5 .6-H exahydro-
7 ,9 .1 0 -tr im eth o x y -3 .8 -d im eth y l-4 -o x o -l,5 -im in o -3 -b en za zo c in  (4 0 a )

Vr+
r«20
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Figure 115. The 300 M H z 'H -N M R  spectrum  (in C D C h) 1 ,2 .3 .4 .5 .6-llexahydro- 
7 ,9 .10-trim ethoxy-3 .8-dim ethyl-4-oxo-1 .5-im ino-l l-carbonyl-3-benzazocin  (40b)

Figure 116. T he 300  M H z 'H -N M R  spectrum  (in C D C I3) o f  1 .2 .3 .4 .5 ,6-H exah yd ro-
9 -m eth o x y -3 .8 -d im eth y l-4 -o x o -1 .5 -im in o -3 -b en za zo c in  (41a)
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Figure 117. The 300 M Hz 'H -N M R  spectrum  (in CD CI3) o f  1.2.3.4.5.6-I lexahydro- 
9 -m eth o x y -8 ,11 -dim ethyl-3- {4-m ethoxy-1 -pheny lm ety l} -4-OXO-1.5-๒1๒0-3- 
benzazocin  (42)

Figure 118. The 300  M H z 'H -N M R  spectrum  (in C D C I3) o f  1.2 .3 .4 .5 .6 -I  lexahydro-
9 -m eth o x y -8 -n ie th y l-3 -{4 -m eth o x y -1 -p h en y lm ety l}  -4-OXO-1,5 -im in o-3-b en zazocin
(4 2 a )
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Figure 119. The 300 M Hz 'l I-N M R spectrum  (in CD CR) o f  1.2.3.4.5.6-1 lexahydro- 
9-m ethoxy-8-m ethyl-3-{4-m ethoxy-l-phenylm etyl}-4-O X O - 1.5-im ino-l 1-carbonyl-3 - 
benzazocin (42b)

__ (a*_______________ j J < - _  1  „
r------— ------T----- 1

Figure 120. The 300 M Hz 'H -N M R  spectrum  (in C D C I 3 )  o f  1,2.3,4,5 .6-H exahydro- 
9-m ethoxy3,-8-d im ethyl-7 ,10-qu inone-4-oxo-1,5-im ino-3-benzazocin (43a)
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Figure 121. The 300 M Hz 'H -N M R  spectrum  (in C D C h) o f  1.2.3.4.5.6-hexahydro- 
10-hydroxy-9-m ethoxy-3.8.1 l-trim ethy l-4 -oxo-l .5-im ino-3-benzazocin (44)

Figure 122. The 300 M H z 1 H -N M R  spectrum  (in C D C R ) o f  B is -1 ,2 .3 ,4 .5 .6 -
h exah yd ro-10-h yd roxy-9-m eth oxy-3 ,8 .1  l-tr im eth y l-4 -o x o -l ,5 -im in o-3-b en zazocin
(4 4 b )
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Figure 123. The FA B-m ass spectrum  o f  B is-1,2,3.4.5 .6-hexahydro-l 0-hydroxy-9- 
m eth o x y -3 ,8 .11 -trim ethyl-4-oxo-1,5-im ino-3-benzazocin (44b)

Figure 124. The 300 M Hz 'H -N M R  spectrum  (in C D C I 3 ) o f  1 ,2 ,3 ,4 ,5 ,6-H exahydro- 
10-acetate-9-m ethoxy-3,8.1 l-trim ethy l-4 -oxo-l,5 -im ino-3-benzazocin  (45)

 ̂1.0
000
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Figure 125. The 300 M Hz 'll-N M R  spectrum  (in C D C I 3 )  o f  1,2,3,4,5,6-H exahydro-
10-acetate-9-m ethoxy-3.8-dim ethyl-4-oxo-1.5-im ino-3-benzazocin (45a)

Figure 126. The 300 M H z 'll-N M R  spectrum  (in C D C I3) o f  1 ,2 ,3 .4 ,5 ,6 -H exahydro-
10 -a ce ta te-9 -m eth o x y -3 .8 -d im eth y l-4 -o x o -1,5 - im in o -11 -carb on yl-3 -b en zazocin  (45b )
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V IT A

M iss  P lo en th ip  P u th o n g k in g  w a s  born on  N o v e m b e r  2 2 , 1 9 7 4  in K a la sin  P ro v in ce , 
T h a ila n d . S h e  rece iv e d  her B a ch e lo r  o f  S c ie n c e  in P h arm a cy  from  th e  F acu lty  o f  
P h a rm a ceu tica l S c ie n c e s ,  K h on  K aen  U n iv ers ity  in 1 99 8 . S h e  r e c e iv e d  th e  U n iv ers ity  
D e v e lo p m e n t  C o m m iss io n  (U D C )  for M aster stu d y  at th e  Faculty' o f  P h arm a ceu tica l  
S c ie n c e s ,  C h u la lo n g k o rn  U n iv e r s ity  and rece iv ed  h er M aster  o f  S c ie n c e  in P h a rm a cy  in 2 0 0 2 ,  
and th en  sh e  co n tin u ed  to  stu d y  th e  P li.D . program  in P h arm a ceu tica l C h e m is tr y  and N atural 
P ro d u cts  at th e sam e U n iv ers ity  until 2 0 0 6 . S in c e  1998 sh e  h as b een  a s t a f f  at th e D ep artm en t  
o f  P h arm a ceu tica l C h em istry . F acu lty  o f  P h arm a ceu tica l S c ie n c e s ,  K h o n  K aen  U n iv ers ity , 
T h aila n d .

P u b lic a t io n
P lo en th ip  P u th on gk in g , C hairm an P atarapanich . Surattana A m n u o y p o l, K lian it S u w a n b o r iru x , 
A k in o r i K u b o , a n d N a o k i S a ito . 2 0 0 6 . C hem istry' o f  E c te in a sc id in s . Part 2.1 Preparation  o f  
6 ‘- 0 - A c y l  D e r iv a t iv e s  o f  s ta b le  E cte in a sc id in  and E va lu a tio n  o f  A n titu m o r  A c tiv ity . C h em . 
Pharm . B u ll, ( in  p ress)

P o s te r  p r e s e n ta t io n s
P lo en th ip  P u th o n g k in g , C hairm an P atarap anich , A k in o r i K u b o , N a o k i S a ito , K lianit 
S u w a n b o r iru x , and P orn ch ai R o jsitth isak . " C h a racterization  and D e term in a tio n  o f  
E c te in a s c id in s -D N A  A d d u cts  b y  M A L D I-T O F  M S  and H PL C " IC O B -5  &  IS C N P -2 5  
IU P A C  Internation al C o n fe r e n c e  on  B io d iv e r s ity  and N atu ral P ro d u cts. J u ly  2 3 -2 8 . 2 0 0 6 .  
K y o to . Japan.

C h a m n a n  P atarap an ich , P lo en th ip  P u th o n g k in g . S u rec  J ia n m o n g k o l. T h a n a fp h a n  Suksaard . 
S u n ib h o n d  P u m m an gu ra, N a o k i S a ito  and A k in ori K u b o . " S y n th e s is  and a n tisp a sm o d ic  
a c t iv ity  o f  3 - m e t h y l- 1 ,2 ,3 ,4 -te tra h y d ro iso q u in o lin e  d er iv a tiv es"  T h e  19"' A n n u a l R esearch  
M e e tin g  in P h arm aceu tica l S c ie n c e s . D ecem b e r  4 , 2 0 0 2 . B a n g k o k . T h a ila n d .

C h a m n a n  P atarap an ich , P lo en th ip  P u th o n lik in g . S u n ib h o n d  P u m m a n g u ra . N a o k i S a ito  and  
A k in o r i K u b o . " S y n th esis  o f  1 ,2 ,3 ,4 -te tra h y d ro iso q u in o lin e  d e r iv a t iv e s  th rou gh  c y c liz a t io n  
o f  M O -a c e ta ls"  T h e  5 ,h N R C T -J S P S  jo in t  sem in a r  (N atu ra l M e d ic in e ) . N o v e m b e r  15-17 , 
2 0 0 0 ,  B a n g k o k , T h ailan d .
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